Objective: To compare changes in regional bone mineral density (BMD) of the metacarpal joints measured by dual x ray absorptiometry (DXA) and digital x ray radiogrammetry (DXR) in relation to disease activity and radiographic outcome in a two year follow up study of patients with early RA and unclassified polyarthritis. Patients and methods: 72 patients with symmetrically swollen and tender second and third metacarpophalangeal or proximal interphalangeal joints for at least four weeks and less than two years were included. 51 patients fulfilled the ACR criteria for RA. 21 patients had unclassified polyarthritis. The patients with RA were divided into groups according to mean disease activity, average glucocorticoid dose, and MRI and x ray detected bone erosions in the hands. Clinical and biochemical measurements were made every month and an x ray examination of the hands and BMD of the metacarpal joints every six months. Results: DXR BMD decreased significantly only in patients with RA from month 6 and was associated with the mean disease activity. Patients with RA and erosive as well as non-erosive disease showed a significant decrease in the rate of bone loss, greatest in those with erosive disease. No changes in BMD measured by DXA were seen in any patient group. Conclusion: DXR is a useful measure of the destructive disease activity in patients with RA and unclassified polyarthritis, providing valuable information about bone changes associated with disease activity and erosive disease in early RA. DXR is better than DXA for detecting and monitoring periarticular osteoporosis of the metacarpal bone. R heumatoid arthritis (RA) preferentially affecting the small joints of the hands (and feet) leads to various degrees of destruction of periarticular tissues, including juxta-articular regions. 1 Although most patients develop destructive joint disease within the first two years after disease onset, most patients with recent onset RA are characterised by normal hand x rays despite clinical involvement of the small joints in the hands. 2 The destructive potential is a distinctive feature of RA, separating it from most other inflammatory joint diseases. However, the course of early arthritis is heterogeneous and owing to the lack of a pathognomonic test for RA, diagnosis rests on a composite of clinical and laboratory observations. 3 Therefore, it remains a clinical challenge to separate self limiting arthritis from RA. Conventional methods, such as clinical assessment and acute phase response (for example, erythrocyte sedimentation rate (ESR) and serum C reactive protein (CRP)), known to correlate with disease activity are not sufficiently sensitive in a single individual subject as differences still exist between clinical and biochemical disease activity and the development of (irreversible) bone damage. [4] [5] [6] [7] [8] Conventional radiography is considered to be the ''gold standard'' in the evaluation of the cumulative degree of bone damage caused by RA, 9 but is insensitive to bone changes in early disease. One of the earliest radiological manifestations and an important radiological feature of RA is metacarpal osteopenia that may precede erosions. 9 Radiologically, osteopenia may be seen in the absence of erosions or joint space narrowing, but osteopenia may only be detected at a reduction of 30-50%. The joint inflammation process is probably one of the strongest mediators of focal, articular bone loss in RA. [10] [11] [12] [13] Because the hand is the site of the earliest radiological changes, precise quantification of bone loss in the metacarpal joints may reflect disease activity and predict joint destruction. Recently, dual x ray absorptiometry (DXA) measurement of the hand was applied in RA in the evaluation of periarticular bone loss, and an association with functional impairment, disease duration, and radiological outcome was shown. [14] [15] [16] [17] [18] A new approach for performing radiogrammetry from hand/forearm radiographs, digital x ray radiogrammetry (DXR), has been developed attempting to bridge the gap between radiogrammetry and densitometry. 19 A recent report has demonstrated a relationship between DXR bone mineral density (BMD) and cortical thickness and DXA BMD, disease duration, and radiological joint destruction. 20 This study aimed at comparing changes in regional BMD of the metacarpal joints measured by DXA and DXR with disease activity and radiographic outcome and assessing the applicability of BMD changes as markers of disease activity and of erosive joint disease in patients with early RA and unclassified polyarthritis.
PATIENTS AND METHODS
Seventy five patients (60 women and 15 men, aged 20-82 years) with symmetrically swollen and tender second and third metacarpophalangeal (MCP) or proximal interphalangeal joints for at least four weeks and less than two years and receiving non-steroidal anti-inflammatory drug (NSAID) treatment at baseline were included. The patients were followed up at monthly intervals for up to two years. Three patients (one with RA and two with unclassified polyarthritis) were excluded from the study owing to other diseases that might have influenced the measurements (ovarian cancer, hepatitis C, and alcoholic liver disease). At baseline, 44 patients fulfilled the American College of Rheumatology (ACR) classification criteria for RA, 3 and seven patients fulfilled the criteria within the first eight months of the study period. Twenty one patients had unclassified polyarthritis. Seventeen patients withdrew within the first year and four patients within the second year for the following reasons: one RA patient died (pulmonary embolism), 18 patients owing to lack of compliance (five patients with RA and 13 patients with unclassified polyarthritis), and two patients (one patient with RA and one patient with unclassified polyarthritis) moved to other parts of the country. After one year, nine patients with unclassified polyarthritis and after two years, seven patients were still included in the study. However, two patients with unclassified polyarthritis who had withdrawn returned for the 24 month examination.
The patients with RA were treated according to a strategy aiming at promptly suppressing inflammation with NSAIDs, disease modifying antirheumatic drugs (DMARDs) and glucocorticoids (GCs). Ten patients with RA were treated with methotrexate, 39 with sulfazalasine, and one was treated with chloroquine. Twenty seven patients changed DMARDs during the study. Four patients with unclassified polyarthritis were treated with sulfazalasine. Forty six of 51 patients with RA were treated with prednisolone. The cumulative mean (SD) dose during the two year study was 1738 (357) mg; the mean dose during the first year was 773 (145) mg and during the second year, 966 (218) mg. Ten of the patients with unclassified polyarthritis were treated with GCs. The cumulative mean dose during the two year study was 351 (232) mg; the mean dose during the first year was 172 (116) mg and the mean dose during the second year was 179 (116) mg.
For the analysis, patients with RA were divided into two groups according to disease activity, based on the variables, expressed in time integrated values (area under the curve (AUC); the weighted mean), calculated for each patient during the first six months: Active disease was defined by: ESR .20 mm/1st h or CRP .95 nmol/l and >1 swollen joint (n = 28); and inactive disease by: no swollen joints (n = 22). The disease activity was also based on the weighted mean during the first 12 and 24 month study periods.
Additionally, the patients were divided into two groups according to their annual average GC dose during the two year study: mean dose >2 mg/day and mean dose ,2 mg/ day.
Irrespective of the classification of the patients with RA into groups according to disease activity or GC treatment resulting in different numbers of patients in the groups, all calculations are based on the patients with available radiographs after one year (n = 46) and two years (n = 44).
The patients were followed up by clinical and biochemical control measurements every month during the study. The clinical examination included the registration of the number of tender and swollen joints, the patients' and doctors' global assessments recorded on a visual analogue scale (100 mm, VAS pt and VAS dr ) and a Health Assessment Questionnaire (HAQ) score according to the core set of disease activity measures as defined by the ACR. 21 22 Serum CRP (normal level ,95 nmol/l) was determined by nephelometry (Behring-Werke, Germany), and ESR (normal level ,20 mm/1st h) was determined by the Westergren method. Rheumatoid factor (IgM RF) was assessed by nephelometry.
In accordance with the Helsinki II Declaration, each patient was informed verbally and in writing about the trial, and all gave their written consent. The study was approved by the local ethical committee.
Measurement of BMD by DXA
The BMD of the distal 1.5 cm of the metacarpal bones of the non-dominant hand and the distal part of the non-dominant forearm was measured by DXA using a Norland XR-26 MK II scanner (Norland Scientific Instruments, Wisconsin, USA) and the small animal programme at entry and thereafter every six months (fig 1) . 14 The scanning procedure for measuring BMD in the distal part of the non-dominant forearm (BMD arm ) was performed along the longitudinal axis of the distal forearm, starting 1 cm proximal for the distal radioulnar joint and extending 2.4 cm towards the elbow.
14 BMD in the metacarpal bones (BMD mcp ) were measured at the distal 1.5 cm of the metacarpal bones 2-5 at a scanning width of 11 cm and pixel size of 0.5.
14 Coefficient of variation of duplicate measurements was ,0.9% for BMD arm and ,1.6% for BMD mcp . The long term precision of the DXA scanner was ,0.8%. The cumulative total radiation dose from scanning the distal forearm and the metacarpal bones was less than ,3 mSv.
The reference values for BMD arm for women are based on 326 healthy control subjects, aged 18-79 years. A normal reference range for the distal 1.5 cm of BMD mcp was obtained in 108 healthy women (at least 11 women in every decade), aged 18-79 years, and 35 healthy men, aged 29-74 years (median 53 years). At the same time a normal reference range for BMD arm in men was established.
14 Measurement of BMD by DXR DXR-BMD was measured on standard radiographs of both hands taken every six months using the X-posure System (Sectra Pronosco A/S, Vedbaek, Denmark). 23 A flatbed scanner was used to capture radiographs as a digital image (360063600 dpi and 12 bit resolution). The digitised image is subjected to a number of image processing algorithms where the three regions of interests (ROIs) around the narrowest part of the second, third, and fourth metacarpal joints are automatically identified (fig 2) . In each region, the cortical thickness (CT) and porosity is measured 118 times per cm, symmetrically around the centre of the metacarpal joints. Assuming the bone is elliptical and the bone density is constant, the bone volume per area and a BMD estimate (DXR BMD) are calculated from the CT and given together with the average CT and average metacarpal index (MCI) of the three metacarpal joints. For this purpose, the mid-radius region measured by Hologic QDR-2000 was used as reference. 24 DXR BMD is consequently measured in g/cm 2 . 23 The combined cortical thickness of a single metacarpal bone (MCP CT) was calculated as the sum of the ulnar and radial cortical thicknesses (measured in mm). The MCI of a single joint (MCP MCI) was calculated as: (the width of the bone2the combined cortical thickness of the bone)/the width of the bone.
The short term precision, coefficient of variation, has previously been determined in 40 pre-and postmenopausal women as 0.65%. 23 
Radiographs
Radiographs of hands and wrists in posterior-anterior and Nørgaard projection were taken at the time of inclusion and every six months during the study. All available radiographs were read and scored under ''blind'' conditions. Each finger and wrist joint was classified as erosive or non-erosive, and each finger and wrist joint was scored according to the Larsen method. 25 Progression was considered to be any magnitude of increase in the Larsen score or the development of bone erosions.
Magnetic resonance imaging (MRI)
MRI of the second and fifth MCP joints of the dominant hand was obtained at baseline and at the one year and two year follow up visit on a 1.0 T Siemens Magnetom Impact Unit (Erlangen, Germany) equipped with a receive only, wrap around surface coil. Continuous axial and coronal, T 1 weighted, spin echo images of the hand (TR/TE/slice thickness: 600-700 ms/15 ms/3 mm) were obtained before and after intravenous injection of 0.1 mmol/kg body weight of gadolinium-DTPA (Gd-DTPA, Magnevist, Schering, Berlin, Germany). MR erosions had to be visible on both axial and coronal slices to be diagnosed. The number of MR erosions in each finger joint was counted at baseline and after one and two years. Further details about the procedure have been described elsewhere previously. 26 
Statistical analysis
The statistical analyses were performed using SigmaStat 2.0 (SPSS Inc, Chicago, IL, USA). Because of the skewed distribution, results are expressed as median and range unless otherwise stated.
To compare the bone mass measurements in the patients with normal age and sex matched levels, the standard deviation (Z) scores were calculated using the equation: (patients' measurement2mean for age and sex matched healthy subjects/standard deviation for the age and sex matched healthy subjects), or the Z score percentage was calculated using the equation: (patients' measurement/mean for age and sex matched healthy subjects 6100). Because only 35 healthy men were available for comparisons of the male patients' BMD arm and BMD mcp , the values are presented as raw data.
Differences between groups were performed using the nonparametric Mann-Whitney rank sum test for unpaired Figure 2 x Ray radiogrammetry. A scanned and processed hand radiograph with the three regions of interests.
differences. Comparison within groups was performed with
Wilcoxon's test. Correlation analyses were calculated using the Spearman's r s test. Values of p,0.05 were considered significant. Changes in the parameters were expressed in time integrated values, and the AUC (the weighted mean) was calculated for each patient during the first six months at seven times (days 0, 30, 60, 90, 120 150, 180), during the first 12 months at 13 times (every month), and during the 24 months at 25 times (every month). 27 Serial DXA and DXR values for the ROIs were fitted by linear regression for each subject, and the slope of the regression line (a coefficient) was used to determine the change of the variables from baseline over six months (two measurements) and over 24 months (five measurements). Table 1 presents the baseline clinical and demographic features of the patients according to the final diagnoses. Patients with RA were significantly older, had a higher ESR, and more were RF positive than patients with unclassified polyarthritis.
RESULTS
Patients treated with an average GC dose >2 mg/day (n = 19) during the two year study had significantly higher values of disease activity-that is, CRP and ESR, during the first 12 and 24 months (data not shown) than patients treated with an average GC dose ,2 mg/day (n = 32).
Among the 51 patients with RA, 46 (90%) had radiographs after one year, and 44 (86%) had radiographs after two years. Twenty two of these patients had erosions in the hands (five of these patients had erosions only detectable by MRI). Table 2 shows baseline characteristics of the patients with RA according to erosive status. At baseline, 13 patients had a Larsen score .0 and 10 patients had bone erosions (table 2) . Radiological scores progressed in 12 patients (Larsen score: median 6 (range 2-22)) during the two year study. According to annual changes in Larsen score, no significant differences between the disease activity groups were noticed, regardless of whether the disease activity was based on the weighted mean during 6, 12 or 24 months. No differences in annual changes in Larsen score were seen between the groups treated with GC >2 mg/day and ,2 mg/day.
BMD measurement
Only DXR results of the left hand are presented because no further information was obtained by analysis of both hands and only the DXR BMD and DXA BMD of the arm are presented in the figures. The rate of bone loss based on times during the first 6 and 24 months did not differ significantly between the left and right hands, between the metacarpal joints in same hand, or between each other. No significant differences in the annual bone loss between the first and second year were detected in any of the groups by the two BMD methods. Therefore these data are not shown.
No normal controls were studied during the two year study.
DXR and DXA according to the RA and the polyarthritis diagnoses In patients with RA, DXR BMD and CT decreased significantly from month 6 and throughout the study (fig 3) . The maximum decrease was seen at 24 months with a reduction of 5% and 7% in DXR BMD and CT, respectively (fig 3) . In patients with polyarthritis, significant changes in DXR BMD or CT were seen after two years (fig 3) . Only patients with RA showed significant decreases in MCP CT of the second to fourth metacarpal joints, with a maximum reduction of 6-8% after two years. However, the rate of bone loss based on the first six and 24 months (a coefficients), the semiannual (the first six months) or annual bone loss during the two year study did not differ significantly among patients with RA and polyarthritis in any of the DXR parameters.
BMD measured by DXA decreased only significantly in the arm of patients with RA (maximum decrease of 4% at 24 months, p,0.05). No changes in BMD of the second to fourth metacarpal joints were seen, and no significant differences in the rates of bone loss or the semiannual or annual bone loss were observed among patients with RA and polyarthritis in any of the measured DXA parameters.
DXR and DXA in relation to disease activity: patients with RA In patients with RA with persistently active disease during the first six months as well as patients with inactive disease, the DXR parameters decreased significantly from month 12 and throughout the study period (fig 4) . The average bone loss during the two year study period in the DXR parameters in patients with active disease was in the range of 6-9% (fig 4) , while in patients with inactive disease the bone loss was 3- 7% (fig 4) . No significant differences in the percentage The patients with early RA fulfilled the ACR criteria within one year. *Mann-Whitney rank sum test for unpaired differences; p,0.05.
change were observed between the two groups of different activity.
Patients with active disease during the first six months of the study had a significantly greater rate of bone loss (based on times during the 24 month study period) in the MCP CT of the third metacarpal (p,0.05). If persistent disease activity was calculated over 12 and 24 months, no significant differences of the rate of bone loss between patients with active and inactive disease were observed.
According to the DXA technique, patients with active disease during the first six months showed a significant decrease from month 12 and throughout the study period in BMD arm , and at 24 months in BMD mcp4 . The average bone loss of the DXA parameters during the two year study period in patients with active disease was in the range of 4-5% and in patients with inactive disease ranged from a loss of 4% to an increase of 4% (data not shown). No significant differences in the percentage change were seen between any of the disease activity groups (based on the weighted mean during 6, 12, or 24 months). A significant difference between the disease activity groups (based on AUC at six months) in the rate of bone loss based on measurements during the 24 months was only seen for DXA MCP3. No significant differences in the rates of bone loss of any of the measured DXA parameters of BMD were seen, if persistent disease was calculated during 12 and 24 months.
In both GC treatment groups, a significant decrease of the DXR parameters from month 12 and throughout the study period was detected, with a maximum decrease in the range of 8-10% (.2 mg/year at 24 months) and 3-6% (,2 mg/day at 24 months), respectively. A significant difference in the percentage change between the two groups was seen for the second and third metacarpal joints at 6 and 12 months (p,0.05). Patients treated with a mean dose of GC .2 mg/ day during the study period, had a significantly greater rate of bone loss (based on times during the first six months) in BMD, CT, MCP CT of the third metacarpal (p = 0.004, 0.01, and 0.002, respectively). Based on times during the 24 month study period a significantly greater bone loss rate was demonstrated for DXR BMD and MCP CT of the third metacarpal (p = 0.05, p = 0.02).
Measured using the DXA technique, only BMD arm decreased significantly from month 12 in both treatment groups with a maximum change of 26% to 23% (p = 0.01 and 0.05), respectively. The rates of bone loss did not differ between the treatment groups.
Relation to Larsen score: patients with RA DXR BMD and CT decreased significantly from month 6 and throughout the study in patients with RA with and without erosions ( fig 5) . In patients with erosive disease a maximum decrease of 10-7% (BMD/CT) was seen at 24 months compared with a maximum decrease of 3-5% in patients with non-erosive disease ( fig 5) . A significant difference in the percentage change among patients with erosive RA and patients with non-erosive RA was only seen for BMD and CT at 24 months ( fig 5) . Likewise, in both patient groups, the MCP CT of the second to fourth metacarpal joints decreased significantly, but patients with erosive RA had a maximum decrease of MCP CT of the second to fourth metacarpal joints of 7-11%, whereas patients with non-erosive RA had a significant decrease in the same parameters of 3-6%. A significant difference in the percentage change between the two groups was only obtained for the MCP CT of the third metacarpal. At baseline, the sex and age adjusted mean value for patients with erosive/non-erosive disease (only calculated for women) was 101% and 102%, respectively. In both groups a significant decrease was observed with a maximum reduction at 24 months of 8% in patients with erosive disease compared with 3% in patients with non-erosive-disease. No significant differences in the percentage changes of the sex and age adjusted mean values of patients with erosive and non-erosive disease were noticed. The rates of bone loss based on times during the first six months as well as during the study period differed significantly in all DXR parameters between patients with erosive and non-erosive disease (table 3) .
The rate of bone loss based on times during the first six months and the annual changes in BMD during the first study year and during the two year study period did not correlate with the progression in Larsen score during the first 12 and 24 months. Only the change in MCP CT of the fourth metacarpal during the first 12 months correlated significantly with progression in erosions during the first 12 months (r s = 0.30, p = 0.04). No significant correlations between the total Larsen score and the parameters of DXR or DXA measurements were seen.
Measured by the DXA technique, a significant decrease was only detected in BMD arm in patients with erosive RA (maximum reduction of 4% at 24 months, p,0.001). No differences in the rates of bone loss or annual bone loss were seen in any of the DXA parameters between patients with erosive and non-erosive RA, and none of these DXA parameters correlated significantly with the progression in Larsen score.
Patients were divided into two groups according to the average change in BMD during the 6, 12, and 24 month periods (median value) and the rate of bone loss (median values) based on times during the first six and 24 months of the study in the DXR parameters: BMD, CT, MCP2 CT, and MCP3 CT, and the DXA parameters: BMD of the second to fourth metacarpal joints and BMD of the arm. No significant differences were noticed between these groups in the progression during the two year study in Larsen score or erosions, except for MCP2 CT groups.
Significant correlations were observed between DXR BMD and DXA BMD arm (r s = 0.80, p,0.0001) and DXR CT of the second to fourth metacarpal joints and DXA BMD mcp2-4 (r s = 0.65-0.76, p,0.0001).
No further information was obtained when the above calculations were performed on patients without erosions (n = 20) and compared with results for patients with progression in the radiological score during the two year study period (n = 12).
DISCUSSION
The main finding of this study is that a new technology, DXR, not previously used in RA can give useful information on bone changes early in the disease process.
At the initial assessment, female patients had normal age and sex matched DXR BMD, irrespective of diagnoses. During the two year study, a significant bone loss in DXR BMD, CT and age and sex matched DXR BMD of 4-7% occurred in patients with RA compared with a loss of 1-4% in patients with unclassified polyarthritis. The bone loss in patients with RA was detectable after six months. Only one Table 3 The rate of bone loss in the DXR parameters during the first 6 and 24 months of the study period in patients with erosive and non-erosive RA previous paper has dealt with the predictive value of BMD changes in the hand in RA and unclassified polyarthritis, showing that BMD of the whole hand measured by DXA decreased only in patients with RA. 28 These observations support the belief that periarticular osteoporosis is, at least partly, the result of rheumatoid inflammation, probably reflecting the recruitment and activation of osteoclasts mediated by auto-and paracrine mechanisms elicited by the rheumatoid inflammation. 12 29 30 Apart from a fall in DXA of the forearm, the DXA technique did not demonstrate any changes in patients with RA, indicating that DXR is better than DXA, probably owing to its better short term precision. The improved precision is the consequence of a fully automated detection of the ROI and the averaging over a substantial number of measurements of CT and bone width. Thus DXR may provide a sensitive tool to measure early bone loss in the hand of patients with RA.
Consistently, periarticular osteoporosis has been associated with disease activity-for example, raised levels of CRP, ESR, and HAQ, and inversely with disease duration, indicating a maximal bone loss in early disease. 15 17 Compared with patients with inactive disease, the patients with RA with persistently active disease during the first six months appear to have a greater rate of bone loss as measured by the radiogrammetry measures employed: DXR BMD, CT, and MCP CT of the second and third metacarpal joints. On the other hand, no significant differences in the progression in the Larsen score between the two disease activity groups could be demonstrated. Despite improvement of symptoms and reduction in markers of disease activity in the patients with inactive disease, the DXR BMD and MCP CT of the metacarpal joints still decreased significantly. Aging and osteoporosis reduce CT with an annual decrease of about 0.4-0.5% a year in women. 31 Because the annual decrease in the CT in patients with active disease averaged 3-4% and 1-2% in patients with minor disease activity, the additional bone loss may be ascribed to the inflammatory process itself and the impaired hand function. The tendency towards greater DXR changes in the second and third metacarpal joints than in the fourth metacarpal joint may reflect the frequent involvement of these joints in the rheumatoid inflammatory process and may be in accordance with earlier observations of a more pronounced bone loss in the subregions of phalanges and metacarpal joints in RA than in the entire hand. 32 These observations indicate that periarticular bone loss may be a marker of disease activity representing the integrated inflammatory activity. Despite improvement in measures of disease activity the bone loss occurred, showing that joint inflammation and/or decreased hand function persists despite disease remission. In addition to DXR BMD, analysis of each metacarpal joint may provide further information on hand bone changes in patients with RA.
Patients with greater disease activity were treated with significantly higher doses of GCs, and patients treated with GCs had significantly higher measures of disease activity during the study period. Radiogrammetry parameters decreased significantly in both steroid treated groups during the study period, but patients treated with the highest dose demonstrated a significantly greater decrease. The mean dose of 2 mg/day is a dose lower than the normal endogen production. The influence of GC on bone metabolism in RA is still a matter of concern. Recent studies indicate that the net effect of GCs on bone turnover in RA may depend on factors such as the balance between the anti-inflammatory effect of GC and a direct or an indirect effect of GC on bone remodelling. Other studies have demonstrated that treatment with GCs reduces the rate of irreversible joint destruction and delays the development of periarticular osteoporosis (BMD in arm and hand) at the expense of a significant generalised bone loss. 6 33 So the greater reduction of BMD parameters in the steroid treated group may be a consequence of persistent inflammation rather than an effect of the small mean dose of GC. Our observations support the hypothesis that changes in hand BMD are associated with rheumatoid inflammatory progression.
Patients with RA with confirmed irreversible joint damage as assessed by radiographs had a significantly higher rate of bone loss in all radiogrammetry parameters than patients without erosions. Both patients with and without erosive disease showed significant decreases in DXR BMD, CT, and MCP CT of the metacarpal joints, but the decrease tended to be greater in patients with erosive disease. A significant, albeit weak, correlation of the rate of bone loss with progression in Larsen score was obtained for the DXR BMD. Only a few studies have dealt with a direct relationship between BMD changes in the hand and the radiological scores. Chan et al found a significant correlation (r = 20.61) between the combined cortical thickness of the second metacarpal and Sharp's score, 34 and recently, a parallelism between progression in radiological score and decrease in BMD hand and arm has been shown. 33 DXR seems to provide valuable information about bone changes associated with erosive disease in early RA, whereas DXA seems to be more accurate. However, in this study, the DXR changes did not predict the changes in Larsen score. Nor could any differences in rate of bone loss be established between groups with nonerosive disease and with progressive, destructive joint disease.
The magnitude of the decrease in the DXR parameters and the association with disease activity suggest that the measurements of the mid-shaft metacarpal joints represent periarticular bone loss caused by the rheumatoid inflammation and the functional consequences thereof. It has been demonstrated that hand BMD in patients with RA correlated with BMD of the femoral neck and lumbar spine, but in established as well as in early RA, a greater decrease in periarticular BMD was observed. 2 16 In future studies axial BMD measurements of femoral neck and lumbar spine should be made to allow differentiation between generalised and periarticular osteoporosis.
Our study has some limitations due to the sample size and the putative effects of DMARD and/or corticosteroid effect on the variables evaluated. In summary, this study presents the hypothesis that hand BMD measurement by radiogrammetry has the potential to be a useful measure of destructive disease activity in patients with unclassified polyarthritis and early RA. Additionally, DXR seems to provide valuable information about bone changes associated with disease activity and erosive disease in early RA. In achieving information about bone changes in patients with early RA, it might be advantageous to perform subanalyses of each of the second to fourth metacarpal joints. Radiogrammetry seems to be a better technique for detecting and monitoring periarticular osteoporosis of the metacarpal bones than DXA. However, in this study neither the DXR nor the DXA changes predicted progression in the Larsen score.
